In this work we extend the SM by introducing only exotic scalars and leptons and show that within the reasonable error limits, both the observed anomalies in R(D ( * ) ) and R K ( * ) can be explained along with satisfying all the constrains from nuetral meson oscillations, precision Zpole data etc. In a trivial extension of our model with addition of three heavy right handed neutrinos, explaining the small masses of neutrinos and generation of Baryon excess via leptogenesis is possible as well. The disagreement between SM prediction and experimental data in muon (g-2)
Introduction.
Even though LHC reporting observation of no new particles beyond the standard-model (SM) Higgs in direct searches, some observables in flavor sector show tension with SM prediction up to about 4σ in some cases. It may be an indication that new-physics (NP) scale is close to the SM scale and so a precision machine is better equipped than an energy frontier machine to probe the nature of NP that lies beyond present SM. Besides the well known short comings of SM such as it is unable to explain the existence of small but non-zero neutrino masses, dark-energy (DE), dark-matter (DM) and observed Baryon excess in the universe, some experiments in flavor sector have reported intriguing deviations in lepton universality observables such as R(D ( * ) ) = Br(B→D ( * ) τ ντ ) Br(B→D ( * ) lν l ) [ 
1][2][3][4]
[5] [6] , R K ( * ) = Br(B→K ( * ) µ + µ − ) Br(B→K ( * ) e + e − ) [7] and muon (g-2) [8] . For the anomalies in R K ( * ) and related observables, in [9] it has been determined that the combined global data, which is about 4σ deviated from SM prediction [9] , is best fitted by a NP with −0.81 ≤ C N P 9 = −C N P 10 ≤ −0.51 at 1σ. For the R(D ( * ) ) observables the HFAG global average is given as [10] R(D) Exp = 0.407(0.039)(0.024)
and R(D * ) Exp = 0.304(0.013)(0.007),
amounting to about 4.1σ deviation from SM prediction and it has been shown that one of the best fit NP model would be one that add coherently to the SM effective four current in this observables [11] .
Then there is the reported deviation from SM prediction in muon (g-2) with present global average of the deviation given as
which is about 3.6σ away from SM prediction [8] . In this work we will propose a NP model that will be able to generate C N P
9
= −C N P 10 via box-loop to explain the anomalies in R K ( * ) and related observables and a NP Wilson coefficient that add coherently with the SM effective four current, also via box-loop, to explain the R(D ( * ) ) anomalies as well as explaining the anomaly in muon (g-2) within 2σ, smallness of neutrino masses and baryon-genesis. This work is organized as follows, in section 2 the details of the NP model is given, in section 3 the implications of the NP model to flavor physics observables along with constrains on NP parameters from flavor precision data. And in section 4 we conclude.
Model details.
In some recent works it has been shown that NP models with exotic leptons and scalars contributing to R(D ( * ) ) [16], R K ( * ) [15] (at box-loop level) and muon (g-2) [12] will be able to resolve the reported anomalies in those observables within the error limits. In this work we would like to propose an extension of SM which will be able to resolve the anomalies in both R(D ( * ) ) and R K ( * ) as well as smallness of nutrino masses and Baryon-genesis. We add to SM two
and L 2R = (N 2R , E 2R ) along with SU (2) L singlets E 1R and E 2L , they are all leptons carrying same U (1) Y charges as the SM lepton doublets and singlets respectively. We also add three SM singlet right handed neutrinos (N eR , N µR , N τ R ) to the SM lepton content to generate small neutrino masses at loop level. Where the subscripts e, µ and τ denotes the SM lepton number carried by the heavy right handed neutrinos. Since new leptons form a vector like pairs under the relevant SM gauge groups, the model is free of axial anomaly. The collider signatures of a locally gauged lepton number extension of SM with similar new particle content as our model is proposed in [19] [20] , but here we will keep the lepton number to be a global gauge as in the SM case. All the new leptons are assumed to be odd under the Z 2 . Also to SM Higgs, we add two scalar leptoquarks one SU (2) L singlet φ LQ and one SU (2) L doublet η LQ along with an inert-doublet η and a singlet S, with all the new scalars also being odd under the Z 2 . One more real scalar singlet under the SM gauge group φ is also added, which is even under the Z 2 and which develop a non-zero VEV to give masses to the new leptons. In Table 1 and Table 2 we have shown the charge assignments of the new leptons and new scalars respectively. 
Yukawa Interactions.
The most general Yukawa interaction terms that are invariant under the full symmetries of the model can be written down as
After SM Higgs H and the new scalar φ develops a non-zero VEV v 0 and v 1 respectively, we have the mass matrix of the new charged leptons given as
and matrix of new non-neutrino neutral leptons given as
In this work we take the limit
where m l is mass in the order of SM charged lepton masses. Then as shown in [19] , both the matrices of new charged leptons and new nuetral leptons are diagonalized by same rotation matrix
with degenerate masses for the nuetral leptons at tree level and mass difference of order 2m l for the new charged leptons, so in the relevant scenario where we take the new lepton masses well above the scale of SM lepton masses, we can take m N ≈ m E h ≈ m E l , i.e in the limit stipulated above we can take the neutral lepton and charged leptons having nearly degenerate masses, where subscript h and l denote heavy and light particle respectively. SM gauge interactions and collider productions and decay signatures of our model is same as those given in [19] . In the near degenerate masses for the new exotic neutral and charged leptons as well as near degenerate masses for the charged Higgs and heavier nuetral Higgs of inert-doublet cases, as will be assumed in this work, the contributions to S and T parameters are ∆T N P ≈ 0 and ∆S N P ≈ 0.106 which is well within the present experimental limit of ∆T Exp. < 0.27 and ∆S Exp. < 0.22. Also as shown in [19] , in our case where the SM Higgs coupling to the new exotic leptons are at same order as the SM lepton couplings to the SM Higgs, the contributions to the new exotic leptons and charged Higgs to h → γγ is within the experimental limit even for the light charged Higgs to have Yukawa couplings of O(1).
3 Constrains and implications in flavor physics.
In SM if we multiply only the first two rows of the CKM matrix elements with -1, there is no observable that can detect this sign change. But here in our model, as will be shown in the following paragraphs, this change in relative sign between rows of CKM matrix elements have observable effect. Here we will fix the angles of CKM matrix elements as π ≤ θ 12 ≤ 
where V ij are CKM matrix elements and i = d, s, b 1 . Since K 0 −K 0 and B 0 −B 0 are very precisely measured and there being no deviations observed in this modes, these data can be accommodated easily if we impose
In this work the Yukawa couplings are assumed to satisfy the above conditions. It can be shown that the constrains from B 0 s −B 0 s oscillation and R(D ( * ) ) data along with the condition h 
Neutral meson oscillation.
Like in the SM, both E 1R and L 2R can contribute to the B 0 s −B 0 s oscillation at box loop level. Their contributions can be expressed as [15] [16] 
where S(x, x) being Inami-Lim functions, see 3.3 for detail, and x = 
Z pole constrains.
For theoretical calculations of contribution from new fermions to the Z decay into two fermions via higher order loops, we have used [21] 
where
and [8] . We take h 1e , h 2e , h 1τ , h 2µ << 1 and h 1µ = h 2τ = 3.52 ≈ 2 √ π. Then we get Br(Z →ēe) N P << Br(Z →μµ) N P = 2.369×10 −6 , Br(Z →τ τ ) N P = 6.416×10 −6 and Br(Z →ν τ ν τ ) N P = 2. Also there is a contribution to the muon (g-2) from the Yukawa coupling involving the two neutral components of the inert-doublet(η) and give δa µ = 1.152 × 10 −9 [15] , which is within 2.1σ of the experimental value whereas SM shows a deviation of about 3.6σ from the experimental value [8] .
3.3 Implications to R(D ( * ) ), R K ( * ) , neutrino masses, Baryon-genesis and DM.
As indicated in a recent model independent analysis of R(D ( * ) ) data with new estimates of the form factors [29] , the vector type NP is the best fit to the data while tensor type NP is highly restricted and scalar type NP is almost ruled out. In our model the terms in the Eqs(4) involving E 1 can not contribute to b → cτ ν τ but relevant terms involving L 2R can contribute to the decay at box loop level given as [16]
where (c, b)(τ, ν τ ) is the SM left handed vector four current operator and C N P is given as
is the Inami-Lim functions [16] [22] [23] 
which is within 1σ of the theoretical and experimental errors combined 2 . As mentioned above the Yukawa terms involving L 2R can not contribute substantially to B → K ( * ) µ + µ − but Yukawa terms involving E 1R in Eqs(4) can contribute to this decay mode via box loop. In our model due to presence 2 where theoretical errors are estimated by scaling the experimental errors by and C N P 10 via box loop can be expressed as [15] [24]
where 
which is within 1.1σ of the combine global best fit estimate of these NP Wilson coefficients to the data [9] . Besides the NP contributions to B 0 s −B 0 s , see section 3.1 for details, C N P 10 can contribute to Br(B 0 S → µ + µ − ) which is measured to be consistent with the SM prediction of Br(B 0
+0.7 −0.6 ) × 10 −9 with C SM 10 ≈ −4.31 and C N P 10 ≈ +0.46, the Br(B 0 S → µ + µ − ) N P is well within 1σ of the experimental value, see [24] [15] for detail calculations. The NP contribution to (C 7 + 0.24C 8 ) N P ≈ O(10 −3 ) which affect the b → sγ rate and the NP contribution is about 2 orders of magnitude smaller than the present experimental bound at 2σ [24] , also check [15] for detail calculations. The bound coming from Br(B → K ( * )ν ν) Exp on NP is much weaker than that from Br(B → K ( * )μ µ) Exp and so constrains from these modes are automatically satisfied [24] .
Similar to the estimates in [16] , the NP contributions to B c → τ ν τ , D s → τ ν τ , τ ± → K 0 s π ± including to CP violations due to h 2d being complex, b → sγ, B → K ( * ) τ + τ − , B s → τ + τ − and D 0 → (π 0 )ν τ ν τ are all negligible compare to the respective experimental bounds [8] . The NP contributions to the anomalous magnetic moment of τ is δa τ ≈ O(10 −8 ) which is many orders of magnitude smaller than the latest experimental bound of −0.052 < δa τ < 0.013 [8] . 
handed neutrinos (N eR , N µR , N τ R ) to generate small neutrino masses at loop level. We extended the SM Higgs sector by introducing two SU (2) L doublet leptoquarks (φ LQ , η LQ ) along with an inert-Higgsdoublet (η) and a complex singlet scalar S, plus a real singlet scalar (φ) whose VEV gives the dominant masses to the new leptons. All the new particles are assumed to be odd under a Z 2 except φ which is assumed to be even so that it can develop a non-zero VEV. With these new particles added to the SM, we have shown that all the observed anomalies in lepton universality observables in semi-leptonic B meson decays can be explained with satisfying constrains from nuetral meson oscillations, precision Z-pole data, etc. within reasonable error limits. In addition our model is also able to explain the small neutrino masses along with generations of universe's Baryon excess via leptogenesis. Also our model have enough new parameters to avoid over abundance problem in scalar singlet DM and so DM can be incorporated trivially in our model.
